DOCUMENT RESUME 



ED 262 966 



SE 046 058 



AUTHOR 
TITLE 

INSTITUTION 
SPONS AGENCY 
PUB DATE 
CONTRACT 
NOTE 

PUB TYPE 

EDRS PRICE 
DESCklPTORS 



Sealey , Jean 

Remediation. RScD Interpretation Service Bulletin: 
Mathematics. 

Appalachia Educational Lab., Charleston, W. Va. 
National Inst, ol* Education (ED), Washington, DC. 
85 

400-83-0001-P7 

7p.; Portions are printed on colored background. 
Guides - Classroom Use - Guides (For Teachers) (052) 

MFOl/PCOl Plus Postage. 

^Computation; Educational Games; ^Elementary School 
Mathematics; Elementary Secondary Education; ^Error 
Patterns; *Grouping (Instructional Purposes); 
^Mathematics Instruction; ^Remedial Instruction 



ABSTRACT 

Some possible reasons why remediation is needed in 
mathematics instruction ere presented. The need to diagnose the 
problem and then provide appropriate, effective remediation is 
discussed. Four guiding principles for diagnosis ate presented, 
followed by six questions covering hypotheses about the source of the 
difficulty. Suggestions are then given for remedial work on errors 
with basic facts and on computational procedures. The game of 
'^Multivision'^ is included. Finally, grouping for remediation is 
discussed. (MNS) 
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UESTION: 

/ am a sixth-grade 
mathematics teacher. About a third 
of my students seem to be at the 
second grade level in basic sMs. 
How do I bring their sMs up to an 
appropriate level in a way tha* will 
keep them motivated in the face of 
material they are seeing for the 
fourth or fifth year in a row? 

Of the basic skills areas, 
mathematics is the one we often 
associate with learning inhibited by 
emotional factors. We even use 
the term "math anxiety" to 
describe the fear many students 
experience when faced with 
learning mathematical concepts or 
doing even simple calculations. 
Perhaps we introduce concepts 
before children have reached the 
stage of development that allows 
them to understand the concept. 
Perhaps we do not afford children 
enough opportunity to manipulate 
concrete objects before moving 
to abstract symbols. Perhaps we 
emphasize mechanical steps of 
algonthms without developing a 
student's ability to think 

mathematically. Whatever the reason, many school 
children have difficulty with mathematics, a difficulty 
that, if not lemedied, carnes over into adulthood. 

Remediation is an instructional event. We cannot 
rely on presenting the same material in the same 
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way to remediate students' 
mathematical difficulties. Nor can 
we rely solely on organizational 
procedure. Grouping students is 
an organizational procedure that 
can be part of a remedial 
program, but grouping students 
by ability level does not 
constitute a remedial program in 
and of itself. Effective 
remediation in mathematics 
demands that we analyze the 
problem and seek alternative 
methods of instruction. 

Because we use two words — 
diagnosis and remediation — to 
describe two steps in one 
process, we sometimes think of 
diagnosis as a separate event. 
Diagnosis is, however, an integral 
part of the remediation process. 
We must have an accurate 
assessment, or diagnosis, of the 
student's problem areas and 
strengths before we can even 
begin to prescribe remedies. 
Unless we intend to do 
something about the problem, 
that IS remediate it, why would 
we bother to diagnosis it? In 
other words, effective remediation is not possible 
without an accurate diagnosis, and diagnosis without 
remediation serves no purpose. Before we suggest 
some specific remedial cechniques, then, let's look at 
some of the guidelines and methods of diagnosis. 
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DIAGNOSIS 




lAGNOSIS INVOLVES MORE THAN 
scoring tests or assignments. It involves 
directly observing the student as he or she works and 
analyzing the student's errors. When working with 
students to diagnose mathematics difficulties, certain 
guiding pnnciples are best kept in mind (1). 

Be accepting. Remember that the student is usually 
aware of his difficulties. It is important that you 
establish an atmosphere of acceptance so that the 
student will feel free to respond. 

Collect data. Dunng diagnosis, you are collecting 
data, not evaluating and not teaching. An accurate 
diagnosis requires you to observe errors. If you correct 
incorrect responses or if you attempt to instruct, the 
student will be less likely to expose his areas of 
weakness. 

Be thorough. Diagnosis is not a one-time session. It 
IS an on-going process. Always be alert to the 
student's performance — during the instruction, as 
well as dunng actual diagnostic sessions. 

Search for error patterns. A diagnosis cannot be 
made from a single error. Looking for error patterns is 
a problem-solving activity. Look for similar types of 
errors, look for exceptions to the pattems. Unless you 
correctly identify the student's errors, you cannot 
design or implement a successful remediation 
program. 

REMEDIATION 




HEN YOU HAVE ANALYZED THE 
student's errors thoroughly, It is time to 
generate hypotheses about the source of the difficulty. 
Before beginning remediation, ask yourself these 
questions: 

•Is this student lacking self-confidence? 
Encouragement and self confidence are aids to 
learning any subject. 

•Has this student learned the prerequisite background 
skills? Students must know how to m ultiply before they 
can carry out long division problems. 

• Does the student know all the steps in the procedure? 
Some of the shortcuts you take for granted in certain 
algorithms may have confused the student; it may be 
helprul to work through the problem step-by-step 
without omitting any of the details. 

•Would it help to depict the problem graphically? For 
some students a picture or diagram may provide the 
concreteness they need to better understand the 
concept. 
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•Do I project a positive attitude? Convince the student 
with your words and actions that you believe in her 
ability to learn the material. The most effective 
remediation techniques and materials will not help a 
student who is convinced that she cannot learn. 

•Have I discussed the difficulty with the student? 
Honesty, respect, and a desiro to heip must be 
communicated to the student when disci-ssing the 
nature and extent of the difficulty. Choose a time that 
does not take him away from other activities. Protect 
the student's privacy by choosing an appropriate 
time for the discussion. Involve the student in the 
actual planning by explaining the procedures that 
you will use and by discussing your reasons and 
goals for remediation. Tell students what content 
areas will be covered. 

How you design the remediation itself depends on 
the type of errors the student makes. There are two 
general types of error patterns: errors in basic facts 
and errors in computational procedures (4). 

Basic Facts 

Basic addition, subtraction, multiplication, and division 
fact errors occur when students haven't memorized 
these basic mathematical facts. Students need to 
practice facts to memorize them, but drills don't have 
to be repetitive and boring. * 

•Let students drill each other. 

•Present facts in new ways. 

9 + 3 is one less than 10 + 3 

•Point out regularities: 
(a) 5 X 2 = 2 X 5 (b) a x 1 = a 

•Allow students to use their fingers, toes, or to tap 
with a pencil to count. 

•Vary paper and pencil drills with flashcards, oral 
drills, gpmes, etc. 

•Provide the opportunity for drill sessions regularly. 
Encourage all students to participate. 

Computational Procedures 

Errors in computational procedures occur when 
students write problems incorrectly, don't pay attention 
to operation signs, or don't know ihe steps of the 
procedure. 

•First, make sure students know how to write the 
problem correctly. 

63 ........ align the numbers 

X 21 
63 

126 shift the second product 

1323 add columns 
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• Draw attention to the operation sign 
Error: 



22 
x15 
J7 



Instead, write: 22 



Then work on computational procedures. 
•Demonstrate the procedures step-by-step. 
EXAMPLE: ONE-DIGIT MULTIPLIER 



step 1 : 2 0 
X 3 
ZT 
GO 

SO 

step 2: z 6 
y 3 

TWO-DIGIT MULTIPLIER 



Multiply separately 

3 X 0 ' z V 
2) X 7.0= GO 



Combine steps 



step 3: 



step 4: 



za 

X / 3. 
Z¥ 
60 
BO 
7-0 0 
3 hH 

y / 3 

Z ? <3 



Multiply separately 

3 X 0 =■ 
3X20=60 
/ ^> X ? = f O 
/ 0 K 2.0 =. 2.0 o 



Combine steps 



3 6 y 
step 5: Omit zero 

• When a student ^ 3. 

makes an error such as / 3 ) 6'z 3 

6-2. 
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break the problem into steps. 

/ 3 TS 2. I 3 J3 

OR teach the student to estimate. 

Estimate: ^-zs '^j is about 

y 0 <? 
3 ) S ■2.0 o 

Is >/ 3 a reasonable answer? 

• Use pictures and diagrams to demonstrate 

Multiplication 



3^ 

^ 3_ 

I 3 ) 37 



3 6 




J 0 


(, 


X z V 




GOO 


1 LO 






1 1.0 





I 7.0 
I z o 

Goo 
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Equivalent Fractions 
1/2 = 2/4 = 4/8 







p 




eighth 
fourth 
half 
one 












W/WA 





• Use alternative procedures 

^ 0 o -k^ 



13b 



I. 



+ 6 
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• Use hand-held calculators. 

Group for Remediation --Carefully 

Current research suggests that careful grouping of 
students for remedial mathematics can be part of an 
effective program. Explain the grouping procedure to 
the students and discuss the goals of the group. We 
suggest grouping students according to their 
developmental level and the skills they need. When 
grouping for remediation, keep these suggestions in 
mind: 

Bolster self confidence by providing positive, 
immediate praise and reinforcement. Provide a 
progress chart for each student to publicly recognize 
achievement. Such a chart is also an aid in planning 
instruction. 

Create flexible, temporary groups. The number of 
groups and students assigned to each should vary 
with lesson content and developmental level of 
students. 

Have appropriate materials on hand. Let students 
choose the materials they want to work with. Games, 
base-ten blocks, Cuisenaire Rods (colored rods of 
graduated lengths), and other manipulatives provide 
the bridge from the concrete to the abstract that 
students need. Our insert offers suggestions about the 
use of games in remediation. 




Encourage discussion within the group about 
discoveries each student has made. Provide 
opportunities for sharing and discussion by the class. 

Form temporary student teams to practice basic 
facts and computational skills. To ensure effective 
practice, include on each team students who are 
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competent in the area being practiced, as well as 
students who need remediation. 

SUMMARY 




N EFFECTIVE REMEDIATION PROGRAM IN 
mathematics begins with a thorough analysis 
of a student's errors. The diagnosis and the child's 
developmental level provide the basis for remediation 
design. Mathematics remediation requires creative 
presentations of basic facts and computational 
procedures. Remember, too, that we can add 
concreteness to our demonstrations by using pictures 
and graphs. The challenge to teachers is to fit the 
student's difficulty to the appropriate remedial 
technique. Research has shown that this effort will be 
rewarded with gain^ in mathematics achievement. We 
have given you a few of the many possibilities for 
remedial techniques with the hope that you will seek 
more information from other sources, such as those 
listed, and devise your own games and matenals to 
va'y your mathematics remediation. 
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